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OHKOJIOrHHECKHX 3ABOJIEBAHHH 

H3o6pe T eHHe othochtch k Mejmmme h BexepHHapHH h Moacex 6bixb 
HcnoJib30BaHo juw JieneHiM npeHMymecTBeHHO cojihahbix onyxojieii. 

nonyjiamra onyxojieBBix miexoK, pasBHBaiomHeca b opraHHSMe 6ojib H oro, 
o6jiaaaioT HpesBBrqafiHo bbicokoh cxeneHBio reHexiraecKOH hsmchhhbocxh, 
HaMHoro npeBBiinaiomeH TaKosyio y 3flopoBBix kjictok. reHexHHecKaa 
HSMeHHHBocTb norryjmjHH paKOBBix kjictok nosBOJiaex hm b npoiiecce 
3a6oJieBamw reHe P H P OBaxB ^eHoxmrni, HenyBCTBHrejiBHBie k HMMyHHOMy h 
Mop^oreHexuHecKOMy Kompojno, cnocooHBie k hhboshh h MexacxasnpoBaHmo h 
HeHyBcxBHxejiBHBie k npoxHBoonyxojieBOH xepaimn. Omxaerca, hto 
cejieicimoHHMH ox6op h KJiOHajiBHaa sKcnaHCHa paKOBBix kjictok jieacax b ocHOBe 
6HOJionrqecKoii h KjraHireecKOH "nporpeccHH" onyxoJieH. B cooxsexcxsHH c 
sxhmh npeflcxasjieHHaMH cxpaxeniH coBpeMeHHofi npoTHBoorryxojieBOH 
xepanira ocHOBaHa Ha npHHHHne yHHHToaeemia kjiohob onyxojieBBix kjictok b 
opraHHSMe 6ojibhoix> c noMomwo Mexo^oB - XHMHOxepariHH, pa,zmoxepanHH, 
HMMyHoxepanHH, SnoxepanHH, XHpypnraecicoro yaajieHiw h pasjiHHHBix hx 

KOM6HHaiIHH. 

M3 HexHpypraHecKHx MexoaoB JieneHiM oh ko jiorHHecKHX 3a6ojieB3HHH 
HaH6ojiBmee pacnpocxpaHeHHe nojiynnjiH choco6bi XHMHOxepanHH, 
pa^HoxepanHH, 6HoxepanHH, a b nocjie^ee speMa h HMMyHoxepanHH, 
HanpaBJieHHBie H a yHHHXoacemie, noBpe^eHHe hjih HHaKXHBauHio 
BHyxpHKJiexoHHOH ffHK onyxoJieBOH KJiexKH. 

HsBecxHBi XHMHoxepaneBXHHecKHe MexoflBi JieneHHH npn homojuh 
npenapaxoB njiaxHHBi, cm. "Molecular mechanisms involved in cisplatin 
cytotoxicity". Jordan P, Carmo-Fonseca M, Cell Mol Life Sci 2000 Aug. 
v 57: ^pp. 1229-35, aHxpaiiHKJiHHOBBix aHXH6HoxHKOB, cm. "Daunorubicin and 
doxorubicin, anthracycline antibiotics, a physicochemical and biological review", 
Aubel-Sadron G, Londos-Gagliardi D, Biochimie 1 984 May v. 66: pp. 333- 



52, anKHJiHpyiomHX areHTOB, cm. "An overview of cyclophosphamide and 
ifosfamide pharmacology". Fleming RA, Pharmacotherapy 1997 Sep-Oct 
v.17: pp.l46S-154S, h npoH3BOflHBix noao<|>HJiOTOKCHHOB, cm. "Podophyllotoxins: 
current status and recent developments", Damayanthi Y, Lown JW, Curr Med 
Chem 1998 Jun 5: v 3 205-52. 

nojiynaioT pacnpocTpaHeHHe pa#HOHMMyHOTepaneBTHHecKHe MeTOflBi, 
no3Bonfliom;He oSjiynaTt aapa onyxoneBHx kjictok, coflepxcamne 
BHVTpHKjieroHHyio AHK, ajiB<j>a-HacTHn,aMH H3 ajn>4>a-3MHTTepoB, cneimajiBHO 

flOCTaBJMeMBIX BHyrpL paKOBBDC KJieTOK RJW nOBBIineHHH 3<|>d)eKTHBHOCTH 

B03fleHCTBHH Ha BHyTpHKJieTOHHyio flHK, cm. "Targeted alpha therapy: evidence 
for potential efficacy of alpha-immunoconjugates in the management of 
micrometastatic cancer" Allen BJ, Australas Radiol 1999 Nov v.43: pp 480-6. 

EbBecTHbi 6noTepaneBTHHecKHe h HMMyHOTepaneBTinecKHe MeTO^M, 
HanpaBJieHHBie Ha HHjryKinoo anorrro3a onyxoneBBix KJieroic - npon,ecca raSejra 
paxoBOH KJieTKH, 3anycKaeMoro aKTHBarmeH BHyrpHKneTOHHiix HyKJiea3 h 
nocjieayioiHHM pa3pyineHHeM BHyrpHKJieTOHHOH onyxojieBOH kjictkh, 

HanpHMep, nyreM BBefleHHa 6ojn>HOMy reHOTepaneBTinecKHx KOHCTpyKHHH, 
co^epacaiimx reHBi, 3anycKaiomHe npou,ecc anonT03a, cm: "Phase I trial of 
adenovirus-mediated p53 gene therapy for recurrent glioma: biological and 
clinical results" Lang FF, Bruner JM, Fuller GN, Aldape K, Prados MD, Chang S, 
Berger MS, McDermott MW, Kunwar SM, Junck LR, Chandler W, Zwiebel JA, 
Kaplan RS, Yung WK, J Clin Oncol 2003 Jul 1 21:13 2508-18, hjiu reHBi, 
KO^HpyiomHe 4>aKTopBi, aKTHB Hpyiomne BHyTpHKJieTOHHBie HH^yHHpyiomHe 
anonT03 HyKJiea3Bi,'CM. "Adenovirus-mediated transfer of caspase-8 augments cell 
death in gliomas: implication for gene therapy." Shinoura N, Koike H, Furitu T, 
Hashimoto M, Asai A, Kirino T, Hamada H, Hum Gene Ther 2000 May 20 1 1:8 
1123-37, hjih nyTeM BBeflemra npoTHBOonyxojieBBix BaxuHH, cm. "Vaccine- 
induced apoptosis:. a novel clinical trial end point?" Amin S, Robins RA, 
Maxwell-Armstrong CA, Scholefield JH, Durrant LG,Cancer Res 2000 Jun 60: 
3132-6. 



B naTeHTe US 6 455 250 onHcaHO Hcnojn>30BaHne 3HflOHyioiea3bi Endo-SR 
flJia jieneHHH paKOBbix 3a6ojieBaHHH nyreM ee BHyrpHKJieTOHHOH flocraBKH b 

KJieTKy-MHKieHb. 

CpeflH nepeHHCJieHHBix cnoco6oB MeTOfl xHMHOTepaneBTHnecKoro JieneHHS 
onyxojieH c noMombio 3Tono3H;ia- ^-^eMeTHJiiranoAO^HJiJioTOKCHH 9- [4,6- O- 
R)-3THJiHfleH]- b -D-nraKonHpaH03Hfla H36paH HaMH b KanecTBe npoTorana. 
TonoH30Mepa3a II HBJwercfl hco6xoahmbim kjictohhbim (J>epMCHTOM, 
peryjiHpyiomHM MHorae acneKTBi (J>yHKijHOHHp obehim BHyTpHKJieTOHHOH JSJrSK. 
OepMeHT ocymecTBJMeT HHTepKOHBepcmo pa3JiHHHbix TononoraHecKHX <J>opM 
BHyrpHKHCTOHHOH /CHK, reHepnpya npn 3tom TpaH3HTopm>ie pa3pbiBbi 
AByxi^enoHeHHOH AHK. 3Tono3im, aBJiaacb hhth6htopom Tonon30Mepa3Bi II, 
yBejraHHBaeT BHyTpHKJi CTOHHyio KOHiieHTpai^Hio KOMmieKCOB TonoH30Mepa3a II 
- pa3pe3aHHaa AHX. B pe3yjiBTaTe bo3^chctbhh npenapaTa nponcxoflHT 
HaiconjieHHe 6ojn>moro KOUHHecxBa AByxmrreBBix pa3pBiBOB BHyTpmoieTOHHOH 
,HHK, hto h HBjmeTC^ npHHHHofi ni6ejiH KJieTKH, cm. "Topoisomerase II as a 
target for anticancer drugs: when enzymes stop being nice". FortuneJM,Osheroff 
N., Prog Nucleic Acid Res Mol Biol 2000, v. 64: pp.221-53. 

HeAOCTaTKOM cnoco6a-npoTOTHna, KaK h flpyrax H3BecTHBix cnoco6oB, 
^BJineTCH HH3Kaa 3<|><|>eKTHBH0CTb. 3to o6BHCHaeTC^[ cJie^yiomHM. Cnoco6- 
npoToran, KaK h flpyrne *?3BecTHbie cnoco6bi, HMeeT MHnieHBio 
TepaneBTHHecKoro B03fleHCTBHfl onyxojieByio KJieTKy, b nepByio onepeflb ee 
BHyTpHKJieTOHHyio AHK. OntiT nofloSHOH TepanHH CBHAeTejibCTByeT, hto: 

- BCjieacTBHe bbicokoh reHeTHHecKOH hsmchhhbocth onyxojieBbie 
KJieTKH, KaK npaBHjio, npnoSpeTafoT HenyBCTBHTejibHocTb k npHMeiweMOH • 
TepanHH «o Toro, KaK Hcnonb3yeMaa MeTOflHKa no3BOJiaeT hx b HeoGxoflHMOH 
CTeneHH yHHHToaeHTb; 

- BHyTpHKJieTOHHaH ^HEC HBJMeTCH OTHOCHTeJIbHO TpyflHOflOCTynHOH 

MHineHbio, hto BJieneT 3a co6oh ^eo6xoAHMOCTb npHMeHeHHH bbicokhx ao3 
npoTHBOonyxoneBbix npenapaTOB jI/hjih cjio^chbdc chctcm hx flocTaBKH (Drug 
Delivery Systems). 



KpoMe Toro, cjieayeT oTMerriTB, hto cnoco6-npoTOTHn, 
npenycMaTpHBaiomHH B03fle8cTBHe Ha BHyTpHKJieTOHHyio /JHK onyxojieBBix 
KJieTOK, BJieneT 3a co6oh HeH36e>KHoe pa3pynieHHe ffHK 3flopOBBix kjictok, hto 
o6ycjiaBJiHBaeT ero BBicoKyio tokchhhoctb. 

B ocHOBy HacTOHmero H3o6peTeHHH ncwioEceHO peuieHHe 3a;iaHH co3flaHK^i 

BBICOKO3(J)(J)eKTHBH0r0 H MaJIOTOKCHHHOrO CnOC06a JieHeHHH OHKOJIOrHHeCKHX 
3a6oJI6BaHHH. 

CorjiacHO H3o6peTeHino 3Ta 3aflana peniaeTca 3a cneT toto, hto b 
CHCTeMHyio i^HpKyjMipiK) BBOflHT areHT, pa3pymaK>mHH BHeKneTOHHyio flHK 
KpoBHj 3tot areHT MHceT BBOflHTLCH b ao3ax, o6ecneHHBaK>nmx H3MeHeHHe 

3JieKTpO$0peTHHeCKOrO npO(J)HJM BHeKJI6TOHHOH JJf^K KpOBH, BEMBJMeMOe 

nyjibc-rejiB3JieKTpo(|>ope30M; 3tot areHTMoaceT bboahtbch b #03ax h pearaMax, 
o6ecneHHBaiomHx ypoBeHB l Z^HK-rHflpojiHTHHecKOH aKTHBHocra rma3MBi KpoBH, 
H3MepHeMLifi b mia3Me KpOBH h npeBBiinaiontHH 150 e^Hmm Kymta Ha jihtp 
njia3MBij Ha npOT>DKeHHH cyMMapHO 6ojiee 12 nacoB b cyTKH; jieneime MoaceT 
ocyni;ecTBJMTLCH HenpepBiBHO He MeHee 2 cyroK; b KanecTBe areHTa, 
paspymaiomero BHeicjieTOHHyio ,HHK KpOBH, MoaceT 6bitb HcnojiB30BaH (J>epMeHT 
^HKa3Bi, b HacTHOcra, 6bihljj naHKpearHHecKaa l flfBCa3a, KOTopyio bboaht 
nap3HTepanBHO b A03ax ot 50 000 eflHimu; Kymja fl;o 250 000 000 eAHHHij KyHi;a 
b cyTKH e^ceflHeBHO Ha npOTH>KeHHH 5 - 360 Anefi, hjih peKOM6HHaHTHaa 
nejioBenecKaH JJHKasa, npH 3tom MO^ceT 6bitb HcnbJiB30BaHa peKOM6HHaHTHaa 
HejiOBenecKaa ^HKa3a I (,o;opHa3y-ajiB(|>a), KOTopyio bboaht napsHTepanBHO b 
A03ax 0,15-500 mt/kt MaccBi Tena b cyTKH eaceflHeBHO Ha npoTH>KeHHH 5-360 
AHefi; jieneHHe mo^cct np oboahtbch no»CH3HeHHo; flonojimrrejiBHO b CHCTeMHyio 

I^HpKyJMmilO MOHCeT BBOflHTBCJI areHT, CBH3BIBaK)mHH BHeKJieTOHHyK) 

KpOBH; b KanecTBe 3Toro areHTa Moryr 6bitb HcnonB30BaHBi aHTH-,ZJHK 
aHTHTena; AonojiHHTejiBHO b CHCTeMHyio ii;HpKyjiHiiHK> Mo>KeT bboahtbch 
MOAH(J)HiXHpyiomHH areHT, H3MeHfflonpm XHMHHecKHH cocTaB h/hjih 
KOH^opMaitrao h/hjih nonHMepHocTB h/hjih accoiiHai^Hio c 6enKaMH h/hjih 

JIHIIHAaMH Ii/HJIH pH60HyKJieHH0BBIMH KHCJIOTaMH BHeKJieTOHHOH JJJtJK KpOBHJ 



b KanecTBe MOflH^HUHpyiomero areHTa Moiyr HcnonL30BaTi> d^ e P MeHT 
pn6oHyKJiea3y; KanecrBe sthx areHTOB MO>KeT 6litb Hcnojii>30BaHa 
BHeioieTOHHaH Hyiaiea3a 6aKTepHH Serratia Mercenses. 

OaKT IIHpKyJUmHH BHeKJieTOHHOH £HK B KpOBH 60JIBHBIX 

oHKOJiorHHecKHMH 3a6oji6BaHiMMH onncaH b p*me pa6oT (P.Anker et al., Clinica 
Chimica Acta, v.313, 2001, pp.143-146; Fedorov N.A. et.al., 
Bull.Exp.Biol.Med.,vl02,1986, pp. 281-283). B naTeirre US 5952170 oiracaHO 
onpeAeneHHe BHeKJieTOHHOH flHK b KpOBH rjw flHaraocTHKH h nporH03HpoBaHiw 
TeneHiM OHKOJioranecKHX 3a6ojieBaHHH. B naTeirrax US 6465177 h US 6156504 
oiracwBaioT Hcnont30BaHHe BHeKJieTOHHOH flHK KpOBH ajih onpeflejiemra 
MyraixHH b omcoreHax h MHKpo caTe jijihthbix ynacncax reHOB, H3yHeHH* 
reHOMHOH HecTa6iuiBHOCTH b onyxojuix h HcnojiKjoBamiH pe3yjn>TaTOB 
Ha6jno^eHHH juix flnarHOCTHKH, MOHHTopupoBaHiM h nporH03npoBaHHk TeneHiM 
3a6ojieBamra. 

TeM He MeHee, jjp Hacroamero BpeMeHH OTcyTCTBOBan CHCTeMaTHHecKHH 
aHajiH3 cneiapa BHeKJieTOHHOH ,HHK KpOBH h ee SHOJionraecKOH pojra. JfeHHBie 
HccneAOBaHHH BHeKJieTOHHOH fffiK KpOBH 6e3 npoBe^eHHH nojiHMepa3HOH 

ijenHOH peaiotHH (ITUP) b nenara He o6HapyaceHBi. I1UP mo>kct chjibho 

» 

HCKa^CaTB COCTaB BHeKJieTOHHOH JJJriK KpOBH B CHJiy CneU[H(J)HHHOCTH 

npaicviepoB, npHMeiweMBix rjw aivrajiHC^HKaaHH. Ro nocjieflHero BpeMeHH 

npOBOAHJICH, B OCHOBHOM, TeHeTHHeCKHH aHaJIH3 flHK nJia3MBI, npOH3BeAeHHBIH 

npn noMomn nup hjih 6jiOT-ra6pHAH3aij;HH, h HanpaBJieHHBiH Ha H3yneHHe 
H3MeHeHHH b onpeaejieHHBix ynacTKax reHOMa (HanpHMep, b mh Kp o CTaTe ji JiHTax 
h OTflejiBHtix reHax) npn onyxojieBOM npoaec'ce (Sanchez-Cespedes M., et al., 
Ann Oncol, 1998, v9(l), pp.1 13-1 16; Sozzi G., et al., Clin Can Res, 1999, v 5(10), 
pp.2689-2692; Chen X.Q., et al., Nat Med, 1996, v 2(9), pp. 1033- 1035). 

TaKHM 06pa30M, B H3BeCTHBIX 3aHBHTeJHO HCTOHHHKaX OTCyTCTByiOT 

3HaHHH o reHeTHHecKOM penepiyape BHeKJieTOHHOH #HK KpoBH 6ojibhbix npn 

OHKOnaTOJIOrHH, SHOJIOrHHeCKOH pOJIH BHeKJieTOHHOH ffHK KpOBH npn 



OHKOnaTOJIOrHH h bosmohchom TepaneBTHHecKOM 3$(|)eKTe 6e yHHHTOECeHHJI HJ1H 
HHaKTHBailHH JXJ1X JieHeHH* 3THX 3a60JI6BaHHH. 

3a^BHTejieM 6&ijio ycTSHOBJicHO, hto BHeKJieTOHHaa flHK xpoBH 
oHKOJioranecKHX 6ojh>hbix coaep>KHT yHHKantHBiH no CBoeMy KanecTBeHHOMy h 
KOJinnecTBeHHOMy cocTaBy penepTyap reHOB h peryjiHTopHbix reHeraHecKHx 
3JICM6HT0B, pe3KO OTHHHaiomHHCH ot penepTyapa JIfXK, onHcaHHoro b reHOMe 
nejiOBeKa. B OTjraHHe ot BHyrpHKJieTOHHOH AHK, BHeKJieTOHHaa JSJrSK KpoBH 

OHKOJIOrHHeCKHX 60JIBHBIX COAepDKHT, B OCHOBHOM, yHHKaJIBHBie reHBi nejioBexa, 

BKjnonaH rem>i, BOBJieneHHBie b noAZjepacaHHe h 4 ) °P MH P OBaHHe 

3JIOKaHeCTBeHHOrO nOBefleHHfl paKOBLIX KJieTOK. 

IIoKa3aHO, hto BHeioiCTOHHaa AHK KpoBH npH OHKOJionraecKOH 
naTOjionm cnocoScrByeT 3JiOKanecTBeHHOMy pociy. 

Pa3pymeHHe, b tom HHCJie BMecTe c MO/pi<|>HKaijHeH h CB*3BiBaHHeM, 

BHeKJieTOHHOH JJfJK KpOBH npH OHKOnaTOJIOFHH lip eilHTCTBy CT 

3JioKanecTBeHHOMy pocry. IIoflo6Hoe BMeinaTejiBCTBO HMeeT KaK 
caMOCTOOTejiBHyio TepaneBTHHecKyio ijeHHOCTB, tqk h noBBiniaeT 3$4>eKTHBHOCTB 
TpaAHiiHOHHBix mcto^ob TepanHH. 

YKa3aHHi>ie Bbiiiie HOBbie CBOHCTBa 3asiBJieHHoro H3o6peTemra, 
6a3HpyiomHecH Ha npHHEtHiiHajiBHO hobbix npeflCTaBJiemrax o MexaHH3Me 

OHKOJIOrHHeCKHX 3a6oneBiiHHH 3 n03BOJMK)T CfleJiaTB BBIBOfl O COOTB6TCTBHH 

3aaBJieHHoro cnoco6a KpHTepnio «H3o6peTaTejiBCKHH ypoBeHB». 
3a#BJieHHBiH cnoco6 peanH3yeTCH cjieflyiomHM o6pa30M. 
MaTepnajibi h mctojubi. 

HcnojiB30Bann cjieayiomHe areHTBi, paspyuiaiomHe BHeKJieTOHHyio AHK 
KpoBH i 6bihbio naHKpeaTHHecKyio ,Z{HKa3y (Sigma h. CaMcoH-Me^), 
peKOM6HHaHTHyio HenoBenecicyio ,!JHKa3y I (,HppHa3y ajiB^a; Genetech), 
BHeKJieTOHHyio Hyioiea3y Serratia Mercerises. PacTBOp ,ZJHKa3Bi BBefleHH* 

TOTOBHJICH paCTBOpeHHeM MaTpHHHOrO paCTBOpa ,ZCHKa3BI B CTepHJIBHOM 

4>oc4>aTHOM 6y<^epe Henocpe^CTBeHHO nepefl BBe^eHHeM. 



#HK iuia3Mbi kpobh bbi^cjihjih cjieAyioimiM o6pa30M: CBeacyio (He 6ojiee 
3-4 nacoB nocjie 3a6opa) njia3My KpoBH c AoSaBJieHHBiM aHTHKoaryji^HTOM 
(UHTpaT HaTpiia) ueHTpH<])yrHpoBajiH Ha noj^yniKe H3 Ficoll-PlaquePlus 
(Amersham-Pharmacia) npn 1500g 20 MHHyr npn KOMHaraoii TeMnepaType. 
Ilna3My (1/2 ot Bcero KOJiiraecTBa) aKKyparao OT6HpafiH, He 3aaeBaa ociaTOK 
KJieTOK Ha no,nyiiiKe (^HKOJiJia, h OTKpyHHBajra npH 10 OOOg 30 MHHyT, htoGbi 
H36aBHTBCH ot oSjiomkob KJieTOK h Ae6pnca. CynepHaTaHT OT6npajiH, He 
3aTparnBaH oca#OK, Ao6aBjrajra ao 1% capK03HJia, ao 50mM TpHC-HCl, pH 7,6, ao 
20 mM 3 ATA, ao 400 mM NaCl, h paBHBifi o6i>eM CMecH <J)eHOJi-xjiopo<|>opM 1:1. 
nojiyneHHyio SMyjiBcmo Hmcy6HpoBajiH npH 65°C 2 naca, 3aTeM OTAejuuni 
<|>eHOJi-xjiopo<|>opM iieHTpH^yrapoBaHHeM npH 5 OOOg b Tenemie 20 MHHyr npH 
KOMHaTHOH TeMnepaType. IIpoijeAypy flenpoTenHH3aipiH ^eHon-xjiopo^opMOM 
noBTopffliH HfleHTOToaBiM cnoco6oM tphecabi, nocjie Hero BOAHyio (|>a3y 
oSpaSaibiBajiH xjiopo^opMOM, 3aTeM ahothjiobbim scjrapoM. OTflejiemie ot 
opraHBraecKHX pacTBopHTejien npoH3BOAHJiH iieHTpH^yrapOBaHHeM npn 5 OOOg 
b TeneHHe 15 MHHyr. K nojiyneHHOH boahoh 4>a3e Ao6aBJMJiH paBHBifi o6teM 
H3onponaHona h HHKy6npoBajiH b TeneHHe hohh npH 0°C. Ilocjie ocaacAeHHfl 

HyioieHHOBBie khcjiotbi OTAejiHJiH ueHTpH^yrHpoBaHHeM npH 0°C, lOOOOg b 

i 

TeneHHe 30 MHHyT. OcaflOK HyKJieHHOBBix khcjiot pacTBopajra b 6y4>epe, 
co^ep^cameM IOmM Tpac-HCl , pH 7,6, 5 mM 3#TA, h H aHOC*::jiH Ha noAyniKy 
H3 CTyneHHaToro xjiopHCToro rte3ira (1M, 2.5M, 5.7M) b u;eHTpH<i)y)KHOH 
npoGnpKe #jih poTopa SW60Ti. 06i>eM #HK cocTaBJWJi 2 mji, o6i>eM KaacAOH 
CTyneHBKH CsCl — no 1 mji. YjiBTpai;eHTpH^yrapoBaHHe npOBOAHJiH b npnSope 
L80-80 (Beckmanj) 3 naca npn 250000g. fffiK OT6npajiH 'C noBepxHOCTH 
CTyneHBKH 5.7M no <|>paKmraM. OpaKiyiH AHajiH3HpoBajiH 12 nacoB npn 4°C. 
HanHHHe AHK bo <j)paKiurax onpeAejrajiH arapo3HBiM 3JieKTpo<|)ope30M, c 
BH3yajiH3aiiHeH JJJrSK 6pomhctbim 3THAHeM. KojiHHecTBO JJJJK onpeAennjiH 
cneKTpo^OTOMeTp^necKH (Beckman DU70) b KioBeTe o6i>eMOM IOOmkji, cHHMaa 
cneicrp ot 220 ao 320 hm. 
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B 3KCnepHMeHTaX HCn0JIB30BaJIHCB IIITaMMBI MBIIHHHOH KapUHHOMbl 

nerKHX JIiOHca h KapuHHOMBi 3pjmxa. KjieTKH pocJiH b cpe#e RPMI-1640 c 

A06aBJieHHeM 10% 3iVl6pHOHaJIBHOH TeJWHBeH CBIBOpOTKH, 1% neHHIIHJIJIHH- 

CTpenTOMHUHHa b cpezje c 5% yrneKHCJioro ra3a. 

JJjw HHAyKEiHH onyxonefi y MBimeft kjictkh BBipamnsajiH ao mohocjioh, 

OTfleJIHJIH C nOMOmBK) paCTBOpa TpHnCHH-3,ZJTA. KjieTKH TpKDKABI OTMBIBaJIH 

ueHTpHc^yrapoBaHHeM b (])oc(|>aTHOM 6y^epe h pecycneimHpoBajiH ao 0,5*1 0 7 b 
MHJUiHJiHTpe. !^H3Hecnoco6HocTB onpeaejMjra no BKmoneHHio MeraneHOBoro 
CHHero b reMOUHTOMerpe. JJjix BBe^eHiM schbothbim HcnonB30BajiHCB cycneH3HH 
c He MeHee 95% HCH3Hecnoco6HBix KjieTOK. 

HcnojiB30BanHCB mbtiuh jihhhh C57B1 h 6ejn>ie GecnopoAHBie mbiiiih, 
nonyHeHHBie H3 rmroMHHKa «PannojioBO». Bee hchbothbdc 24-26 rpaMM. 
>KHBOTHBie coAepaeajmcB no 6-7 nrryK b KJieTKe Ha CTaHAapTHOH A**ere 6e3 
orpaHEraeHHa boabi. LLC Kjiencn b A03e 5*10 5 b 100 mkji 4>oc<|>aTHoro 6ycJ>epa 
BBOfliuracB b M5mcHe TKaHH 6eApa. OnyxojiB 3pnnxa nepeBHBanacB noA Koacy 
npaBoro 6oKa BBeAemieM 0,2 mji 10%-hoh B3BecH onyxojieBBix KJieTOK b 

H30TOHHHeCKOM pacTBope XJIOpH^a HaTpHJI 

B HeKOTOpBix SKcnepHMeHTax HCCJieAOBariocB coAep>KaHHe BHeioieTOHHOH 
ffHK b njia3Me KpoBH. ,ZJHK BBiAejumacB no paHee onucaHHOMy npoTOKOJiy. 
CoAep^caHHe ffHK H3MepjuiocB c noMonjBio HaSopoB PicoGreen. 3jieicipo(|)ope3 
BHeKJieTOHHOH AHK KpoBH npoBOflHjra b 1% arapo3HOM rejie. ffHK OKpaniHBajiH 
3THflHyM-6poMH«OM. CpaBHHTejiBHoe coflepaeamie BBicoKOMOJieicyjrapHoii (6onee 
300 nap ocHOBaHHfi) <|)paKijHH ffHK b $ope3ax oijeHHBajra AeHCHTOMeTpHHecKH. 
B KanecTBe MapKepa HcnonB30BajiH (|>ar jraM6Aa, o6pa6oTaHHBifi pecTpHicra3aMH 
EcoR HHindUL 

IlpHMep 1 . TopMOHceHne pa3BHTHH onyxojiw 3pJiHxa. 

HcnojiB30BajiH peKOM6HHaHTHyio HejioBenecicyio ^HKa3y I (Genetech). 

1 rpynna - 10 MBiniefi c npHBHTOH icapUHHOMOH 3pjinxa - kohtpojib. 
Mbihih nojiynajiH ABa pa3a b ashb e^ceflHeBHO c 3 no 7 a^hb nocne nepeBHBKH 
onyxojiH BHyTpH6pioniHHHO HHBeiamHH 200 mkji 4>oc<|>aTHoro gy^epa. 



2 rpynna - 10 MBiuieii c npHBHTOH KapijHHOMOH 3pjinxa, nojiyqaBuiHx 
,ZJHKa3y neTbipe pa3a b aghb eaceAHeBHO c 3 no 7 ppHh nocjie nepeBHBKH 
onyxojiH b no3e 1 mt/kt BHyTpH6pioiuHHHO b 200 mkji (^oc4>aTHoro 6y<|)epa. 

3 rpynna - 10 MbinieH c npHBHTOH KapijHHOMOH 3pjinxa, nojiynaBinnx 
JXHKa3y neTBipe pa3a b p&m> eaceflHeBHO c 3 no 7 ppnh nocjie nepeBHBKH 
onyxojiH b #03e 0,5 mt/kt BHyrpHGpioniHHHO b 200 mkji <|>oc4>aTHoro 6y<j)epa. 

4 rpynna - 10 MBimen c npHBHTOH KapijHHOMOH 3pjinxa, nojiynaBninx 
#tIKa3y neTbipe pa3a b flem> eaceflHeBHO c 3 no 7 fleHb nocjie nepeBHBKH 
onyxojiH b #o3e 0,1 mt/kt BHyrpH6pioniHHHO b 200 mkji 4>oc$aTHoro 6y$epa. 

5 rpynna - 10 Mbiineft c npHBHTOH KapijHHOMOH 3pjiHxa, nojiynaBiirax 
,HHKa3y neTbipe pa3a b p$m> e^eflHeBHO c 3 no 7 flenb nocjie nepeBHBKH 
onyxojiH ? b fl03e 0,05 mt/kt BHyrpHSpiomHHHO b 200 mkji ^oc^araoro 6y<j>epa. 

Pe3yjibTaTbi 3KcnepHMeHTOB oi^eHHBajiH no TopMoacemno pocra onyxojiH 
(TPO, Bbipa^ceHHoe b npoiieirrax) b nocjie^HHH aem> BBeflemra #HDKa3bi. 
TPO onpeflejiHjra no oSnjenpinraTOH MeTOflHKe. Onpe^ejinjiH coflepacamie 
BHeioieTOHHOH flHK KpoBH h ee 3Jieicipo^opeTHHecKoe <|>paKL(HOHHpoBaHHe. 

Pe3yjibTaTbi npHBe^eHbi b Ta6jnme 1: pa3Mep onyxojra, coaepaeaHHe 
BHeKJieTOHHOH ,2JiK h ee 3JieKTpo(j)opeTHHecKHH npo(J)HJib nepe3 7 flHeii nocjie 
nepeBHBKH onyxojiH. 



Ta6jiHija 1 



Tpynna 


06i>eM 
onyxojiH 


TopMOEceHHe 

B% 


CoflepHcamie 

BHeKJieTOHHOH 

AHK 
(Hr/MJi) 


HanHHHe 

BBICOKOMOJieKyJI^pHtlX 
4>paKL(HH BO 
BHeKJieTOHHOH ^HK 


KOHTpOJIb 


98+/- 14 




104,8 


100% 


1mt\kt 


23+/-6 


76% 


38,3 


0 


0,5mt\kt 


32+/-6 


67% 


55,1 


25% 


0,1mt\kt 


58+/-12 


37% 


78,0 


70% 


0,05mt\kt 


87+/- 11 


10% 


98,7 


100% 
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npHBeaeHHBie aaHHBie CBHjaeTejiBCTByioT, hto jijvl AOCTHaceHHA 
HaHJiynuiero JieHe6Horo 3(|>(j)eKTa Heo6xo#HMO np hmch ch h e flocTaTOHHO 
bbicokhx ao3 npenapaTa £HKa3Bi I. 

npHMep 2. TopMO^ceHHe pa3BHTHH onyxojiH Spjraxa. 

Mcnonb30BajiH peKOM6HHaHTHyio HejioBenecKyio ,ZpECa3y I (Genetech). 

B 3KcnepHMeHTe ynacTBOBano 5 rpynn MBiniefi, npHBHTBix LLC. 

1 rpynna - 7 MBiniefi - kohtpojib. 

2 rpynna - 6 M&miefi, nojiynaBiirax BHyrpH6pioiiiHHHO Tepanmo ,ZXHKa30H 
b fl03e 1 mt/kt 2 pa3a b cyTKH c 3 no 5 ppm> nocjie nepeBHBKH. 

3 rpynna - 6 MBunefi, nojiynaBmnx BHyTpn6pioinHHHo Tepanmo ^HKa3ofi 
b fl03e 1 mt/kt 2 pa3a b cyncn c 3 no 10 fleHB nocjie nepeBHBKH. 

4 rpynna - 6 Mmnen, noJiynaBmnx Tepanmo ^[HKa30H b ^o3e 1 mt/kt 
2 pa3a b cyTKH c 3 no 15 aeHB nocne nepeBHBKH, 

5 rpynna — 6 MLimefi, nojiy^aBnrax Tepanmo / HHKa3ofi b /jo3e 1 mt/kt 
2 pa3a b cyTKH c 3 no 18 js&nh nocjie nepeBHBKH. 

6 rpynna - 6 MBimefi, nojiynaBniHX Tepanmo \HHKa30fi b ao3e 1 mt/kt 
2 pa3a b cyTKH Ha 3, 5, 7, 9, 1 1, 13, 15 h 17 #eHB nocjie nepeBHBKH. 

7 rpynna — 6 MbimeS, nojiynaBinnx BHyTpn6pioniHHHO Tepanmo ^HKa30H 
b fl03e 0,5 mt/kt 4 pa3a b cyTKH c 3 no 10 #eHB nocne nepeBHBKH. 

Pe3yjn>TaTBi SKcnepHMeHTa oijeHHBajiH no BBi>KHBaeMOCTH echbothbix Ha 30 
h 50 fleHB nocjie nepeBHBKH onyxojiH- TaGjiHija 2 

Ta6jiHn;a 2. 



Tpynna 


30 fleHb 

(HHCJIO 3KHBBIX / 
naBUIHX 5KHBOTHBIX B 

rpynne) 


50 fleHb 

(HHCJIO 5KHBBIX / 
naBUIHX 3KHBOTHBIX B 

rpynne) 


1 


0-7 


0-7 


2 


0-6 


0-6 


3 


3-3 


0-6 


4 


5-1 


3-3 
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5 


6-0 


6-0 


6 


0-6 


0-6 


7 


4-2 


1-5 



E[pHBeAeHHbie flaHHBie CBHAeTejIbCTByiOT, HTO 3(|)4>eKTHBHOCTb 

npoBOflHMoro jieneHHH yBejiHHHBaercH no Mepe y b ejiHHeHHH AJiHTejibHOCTH 
jieneHHS. 34><|>eKTHBHocTi> JieneHHH na^aeT, ecjiH oho He HBjraeTOi HenpepbiBHbiM. 
MHoroKparaoe BBeAeroie b TeneHHe cyTOK hbjmctc^ npe^noHTHTejibHbiM. 
ITpHMep 3. JleneHHe KapiiHHOMbi JierKHX. 

BojibHOH My»HHHa, 54 JieT nocTymui b kjihhhky c «HarH030M KapmmoMa 
nencHX. 

C corjiacna 6ojrbHoro, c yneTOM Hcnepnamra Bcex B03M0)KHbix MexoAOB 
jieneHHH, eMy 6buih Ha3HaneHbi eaceAHeBHbie noAKoacHbie HHbeiopiH npenapaTa 
AopHa3bi ajib<j)a. Jlenemie Hanajm c BBe^eHHH cyroHHofi A03bi 50 mkt/kt. 

Ka^cflbift nocjie^yiomHfi AeHb ocymecTBJDUiH H3McpeHne coAepacaHira 

BH6KJI6TOHHOH #HK KpOBH H ee 3HCKTp0 ^OpCTHHCCKOe 4>pa^HOHHpOBaHHe. 

Oahh pa3 b HeAemo ocymecTBJMJiH h peHTreHOJiorHHecKHH KOHTpojib 

nepBHHHOH onyxonH h MeTacTa30B. Hepes ceMb AHeii BBHAy OTcyTCTBHH 

H3M6H6HHH B COAep>KaHHH BH6KJieTOHHOH JRfrlK KpOBH, ee 3JieKTpO(|)OpeTHHeCKOH 
KapTHHBI H OTCyTCTBHH peaKIJHH CO CTOpOHbl nepBHHHOH onyxonH H MeTaCTa30B 

cyro^iHyio fl03y npenapaTa yBejiHHHJiH ro 100 mkt/kt. BBHAy OTcyTCTBRH 
H3MeHeHHH eme nepe3 7 AHefi npoH3BejiH yBejinneHHe cyTOHHOH A03bi npenapaTa 
AO 150 mkt/kt. ^epea 2 aim nocne nepBoro BBeAeHira npenapaTa b A03e 150 
mkt/ict b npenapaTe BHeKJieTOHHofi #HK KpoBH Ha ^OHe HecymecTBeHHoro 
CHH^ceHHH o6mero KOJinnecTBa BHeioieTOHHOH 1 /JHK KpOBH (MeHee 20%) 
OTMenanocb cymecTBeHHoe (6ojiee 50 %) cmDKeHHe coAepacaHHfl ^paKUHH 
BHeKneTOHHOH flHK KpOBH c pa3MepoM 6ojiee 300 nap ocHOBaHHH. B 
nocjieAyioutHe 4 aha caMonyBCTBHe naijHeHTa 3HanHTejibHO yjiyniHHJiocb, a no 
pe3yjpTaTaM KOHTpojibHoro ^MP-HCCJieAOBaHHK b KO*me ceMHAHeBHoro UHKJia 
OTMenajiocb yMeHbinemie pa3Mepa nepBHHHofi onyxonH ria 25% h HMejiHCb 
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peHTreHOJiorHHecKHe npH3HaKH perpeccHH AByx kocthbix MeTacraTHHecKHx 

y3J10B. 

06pa3Ubi BHeicieTOHHOH JIHK flaHHoro 6ojibHoro, B3flTBie jxo Hanajia 
jieneHHH h nepe3 21 achb nocjie Hanajia Tepannn 6bijih KJioHHpoBaHBi c 
HcnojiB30BaHHCM Morons no3BOJraiomero KOHCTpyHpOBaTB 

HeaMnjiH<i)Hi;HpoBaHm>ie njia3MHAHBie 6h6jihotckh BHeioieTOHHOH ,ZJHK KpOBH c 
npeflCTaBHTejiBHOCTBio ao MHJiiraoHa kjiohob co cpeAHHM pa3MepoM B 300- 
500 nap ocHOBamiH. 

BBmejieHHaa no paHee orracaHHOMy npoTOKony #HK 6Buia noABeprayTa 
AonojiHHTejiBHOH TmaTejiBHOH AenpoTeHHH3aijHH c npHMeHeHHeM 
npOT6HHa3Li K (Sigma) npn 65°C juw yAajieHHa npOHHO CBH3aHHBix SejncoB. 
Ilocjie AenpoTenHH3aipiH h OAHOKparaoH o6pa6oTKH <j>eHOJi- 
xjiopo(|)opMOM npn 65°C, ZJHK oca^cAann 2,5 o6BeMaMH 3TaHona b 
TeneHHe hohh. 3aTCM AHK jih6o o6pa6aTBmajiH pecTpHKTa3og EcoRI 
b TeneHHe 3 nacoB, jih6o Pfu nojiHMepa3on (Stratagene) b npHcyrcTBHH 
300 mkM Bcex A^30KCHHyKneoTHATpH(J)oc^aTOB ajm yAajiemM jramcnx kohiiob. 
^ocTpoeHHyio JJJ3K <J>oc<|>opHJiHpoBajiH nonHHyKJieoTHAKHHa30H T4 (30U, 2 h.). 
nojiyneHHBie npenapaTBi jinrapoBajin b njia3MHAy pBluescript (Stratagene), 
nepeBapeHHyio EcoRI hjih PvuII cooTBeTCTBeHHO, h Ae(^oc(J)opHJiHpoBaHHyio 
ruenoHHOH ^oc(J)aTa30H CIP (Fermentas) b TeneHHe 1 naca. JSjul 

JIHrapOBaHHfl 06BIHHO HCnOJIB30BaJIH 1 MKT BeKTOpa H 0,1-0,5 MKT CBIBOpOTOHHOH 

flHK. JlHrapoBaHHe npoBOAHJiH npn noMonpi Rapid Ligation Kit (Roche) 10 
nacoB npn 16°C. OGteM jiHra3HOH cMecn cocTaBJWJi 50 mkji. JlHrapoBaHHyio 
6n6jiHOTeKy TpaHC^opMHpOBajiH b kjictkh DH12S (Life Technologies) c 
npHMeHeHHeM 3JieicrponopaTOpa E. Coli porator (BioRad). fljui xpaHC(|>opMaijHH 

OAHOH 6H6jlHOTeKH HCnOJIB30BaJIH 12-20 3JieKTponopaiflHOHHBIX KIOBeT. fljw 

KOHTpojM Ha nauiKH c 1,5% arapoM h cpeAOH LB, coAepacamefi 100 mkt/mji 
aMnnqHJiJiHHa BBiceBanH pa3BeACHira GhGhhotckh 10" 4 , 10' 5 h 10" 6 . B o6ohx 
cnynaax npeACTaBHTejiBHOCTB 6n6jiHOTeKH cocTaBJiHJia npHMepHO 2-3 * 1 0 6 

KJIOHOB. 
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AHanH3 cjiynaHHo Bw6paHHBix 96 kjiohob c ajihhoh ot 300 ro 1000 nap 

OCHOBaHHH H3 6H6JDIOTCKH, IIOJiyHeHHOH H3 BHeKJieTOHHOH JXHK KpOBH 

SojiBHoro no Havana jieneHHH noKa3aji, hto 55 H3 96 kjiohob npeacTaBJiaioT 
co6oit yHHKajiBHwe nocjieflOBaTejiBHoera flHK nejioBeica. H3 55 4>parMeHTOB 
yHHKajiBHOH ffkfK, 4>>-HKmM hjih npoflyKT cooTBeTCTByiomero reHa c noMombio 
HumanGeneBank 6bljih H^eHTH^HiiHpoBaHBi win. 15 nocjieflOBaTejiBHocTeH: 



Gene or corresponding 
protein product 


Reported role in cancerogenesis and cancer 
progression 


G-protein coupled receptor 
protein 


Key role in neoplastic transformation,apoptosis 
inhibition, hormone independence and 
metastasis 


Snf2 coupled CBP activator 
(SCARP) 


Transcription activator, reported in synovial 
sarcoma and leukemia. 


SRY-box containing gene 


Transcription modulator expressed in 
embryogenesis. Reported in medulloblastoma, 
gonadal tumors, highly metastatic melanoma. 


Tyrosine kinase 


Key role in cancer cell regulation network. Some 
class homologues are the products of cellular 
oncogenes. 


Fibroblast activation 
protein, cell surface 
protease 


Involved into cancer invasion and metastasis. 


Brain testican 


Reported in embryonic rhabdomyosarcoma. 


KRAB domain, Zn-finger 
protein. 


Reported in early embryogenesis, neuroblastoma, 
Ewing sarcoma, T-cell lymphoma, linked with 
acquisition of drug resistance in lung cancer. 


Melanoma associated 
antigen 


Antigen expressed in melanoma cells. 


N-cadherin 


Involved into cancer invasion and metastasis. 
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Interleukin 7 


Proposed essential autocrine -paracrine growth 
factor for many cancers 


DEAD Box RNA helicase- 
like protein 


Expressed in highly proliferating and cancer 
cells. 


Lipin-1 


Involved into cancer cell response to cytotoxic 
drugs. 


Dynein 


Participate in p53 intracellular traffic, reported in 
prostate cancer and hepatocellular carcinoma. 


Ramp protein 


Reported in human embryonic carcinoma 



AHajin3 cjiynaiiHO BBiSpaHHBix 100 kjiohob H3 6H6jmoTeKH 5 nojiyneHHon 
H3 BHeKJieroHHOH AHK KpoBH 6ojn»Horo nepe3 21 nem> nocjie Hanajia JieneHira 
noKa3an, hto 6ojiee 90% BBMBJieHHBix nocjie#OBaTejiBHOCTeH kjiohob 
npeflcxaBJDEOT co6oh KopoTKHe <j)parMeHTBi noBTOpjnonjeftca fffiK reHOMa 
nejioBeKa, b ochobhom ajitc^a caTejuiHTHyio flHK. 



TaKHM o6pa30M, npHMeHemie ao3 #HKa3Bi, aocTaTOHHBix jura pa3pymeHHfl 
BHeioieTOHHOH £HK KpoBH c pa3MepoM 6onee 300 nap ocHOBaHHH, Be^er k 

HCHe3HOBeHHIO H3 BHeKJieTOHHOH #HK KpOBH yHHKaJIBHBIX <|>p arMeHTOB reHOMa 

nejioBeica, b tom HHCJie BOBJieneHHBix b npoijecc (J)opMHpOBaHiw h nojwepacaHHe 
3JiOKanecTBeHHoro noBefleHHH paxoBBix KJieTOK. npH 3tom HaSnioflaeTCH 
perpeccHH onyxojiH coraacHO 3aHBJiaeMOMy cnocoGy. 

IlpHMep 4. JleneHHe 3JioKaHecTBeHHoft HH3KOflH(|>(|>epeHijHpoBaHHoii 
jihmc|>ombi c flH(|)$y3HBiM nopaacemieM cejie3eHKH h BOpoT neneHH c 
MeTacTaTHHecKHMH y3JiaMH b neneHH. 

2KeHmHHa 49 JieT nocTynHJia b KJiHHHKy b tjdkcjiom coctojihhh, c 
jiHxopajoiKOH ao 39°C, nporpeccnpyiomeH Kejnyxoft h npoHBJieHHHMH 
neneHOHHOH HeaocTaTOHHOCTH c nofl03peHHeM Ha ocTpBifi renaTHT. IIpH 

HCCJie^OBaHHH BBIHBJieHa 3JIOKaHeCTBeHHafl HH3KOflH(i)4)epeHnHpOBaHHa5I 

jiHM(J)OMa c AH(^^y3HBiM nopaaceHHeM cejie3eHKH h BopoT neneHH c 
MHoroHHCjieHHBiMH MeTacTaTHHecKHMH y3JiaMH b neneHH. C coraacHfl 6ojibhoh, c 
yneTOM HeB03MO^CHOcra npHMeHemia cneipi(|>HHecKoro Jienemra h nocToaHHO 
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nporpeccHpyioiiieH KapTHHLi 3a6ojieBaHHH, efi Sujia nponncaHa BHyrpHBeHHaa 
HH(|)y3HH 6wHbeH namcpeaTHHecKOH flHKa3Bi. pa3a b cyTKH ocymecTBJiajiH 
H3MepeHHe coAepacamw BHeKJieroHHOH #HK KpoBH h ee 3JieKTpo(])opeTHHecKoe 
4>paKnHOHHpoBaHne B nepBbie cyTKH 6bijio BBeaeHO 500 000 Efl ^epueura b 
BHfle AByx uiecTHHacoBBDc HH^y3HH. B flajiBHefimeM cyTOHHyio A03y 
yBejiHHHBajiH Ha 1 000 000 E# b cyTKH e>KeAHeBHO. 

npH AOCTHHCeHHH CyTOHHOH A03BI B 5 500 000 Efl OTMe^eHO 

3HaHHTejiBHoe (6onee 50%) chhtkchhc coAepacamifl BHeioieTOHHOH flHK KpoBH h 
HCH63HOBeHHe fypzKi&m fftTK c pa3MepOM 6ojiee 300 nap ocHOBaHHH npH 
ajieicrpo^opeTHHecKOM (^paKiiHOHHpoBaHHH. Ha <|>OHe npoAOJmaiomHxcH 
HH^y3HH b A03e 5 500 000 b cyTKH cocTCwnoie 6ojibhoh Hanano yjiyninaTBca, 
HCHe3jm jmxopaAKa h ^cejnyxa, yjiyHiimnHCB 6HOXHMHHecKHe noKa3aTejiH KpoBH. 
KoHxpojiBHoe yjiBTpa3ByKOBoe HccjieAOBamie, npoBeAeHHoe Ha 20 a^hb nocjie 
Hanana JieneHHH, bbwbhjio 3Ha*nrreJiBHoe (6ojiee 40%) coKpameHHe iuionjaAH 
nopaacemra cejie3emcH h HCHC3HOBCHHe 6ojiee noJiOBHHH MeTacraTHHecKHx y3JioB 
b neneHH. EoJiBHaa 6BDia nepeBeAeHa b Apyroe jiene6Hoe ynpe>KAeHHe rjul 
npoBeAeHHH XHMHOTepaneBTHHecKoro jieneHira. 

TaKHM o6pa30M, npHMeHeHne ao3 /5HKa3bi, AocraTOHHBix ajlh pa3pyuieHHH 
bhckjictohhoh flHK KpoBH c pa3MepoM 6ojiee 300 nap ocHOBamiH b&rgt k 
perpeccHH onyxojra cornacHO 3a5iteJweMOMy cnoco6y. 

ripHMep 5. HccjieAOBaroie bhimhhh nojiHKJiOHajiBHofi cbibopotkh, 
coAep^cameii aHTHTena npoTHB AHK, Ha pocr KapiyraoMBi 3pjiHxa y MBiinen, 
nojiynaionmx JieneHHe ^HKa3ofi. 

AHTHTeJia npOTHB JHJtfK BBIAeJWJIHCB H3 KpOBH 6ojibhbix CHCTeMHOH 

KpacHOH BOJinaHKOH no MeTOAHKe Shuster A.M.( Shuster A.M. 
et.al.,Science,v.256,1992,pp.665-667). IloAo6HBie aHTH-AHK aHTHTena cnoco6HBi 

He TOJ1BKO CBH3BIBaTB, HO H OCymeCTBJIflTB THAPOJ1H3 flHK. B KanecTBe l HHKa3bi 
HcnojiB30BanacB HejiOBenecKaa pexoMGHHaHTHaa ( HHKa3a I(Genetech). 

1 rpynna - 7 MBimefi c npHBHTofi KapuHHOMOH 3pjiHxa - kohtpojib. 



16 

2 rpynna - 6 Mtiuieft c npHBHTofi KapuHHOMoii 3pjraxa, nojiyHHBLUHX Ha 
TpeTHH AeHt nocjie nepeBHBKH onyxojiH BHyTpHBeHHyio HHbeKUHio 4>paKUHH 
HejiOBenecKHX aHTH-,E(HK aHTHTeji (IgG) no 200 mkt Ha o#ho hchbothoc 
5Kj*BOTHBie TaoKe nojiynajra BHyTpH6pK>niHHHO Tepanmo ,HHKa30H b A03e 0,5 
ut/kt 4 pa3a b cyTKH c 3 no 7 Aem> nocjie nepeBHBKH. 

3 rpynna - 6 Mbinieft c npHBHTOH KapitHHOMOH 3pjiHxa, nojiyHHBUinx Ha 
TpeTHH fleHb nocjie nepeBHBKH onyxonn BHyTpHBeHHyio HH^>eio;Hio <|>paKijHH 
HecneitH(|)HHecKoro nejioBenecKoro HMMyHorno6yjiHHa (IgG) no 200 MKr Ha oaho 
^KHBOTHoe. DKHBOTHbie TaioKe nonynajiH BHyTpH6pioniHHHO Tepanmo JXHKa3on b 
fl03e 0,5 ut/kt 4 pa3a b cyrccH c 3 no 7 aeHb nocjie nepeBHBKH* 

4 rpynna - 6 Mbnnefi c npHBHTOH KapnxmoMOH 3pjmxa nojiynajiH 
BHyrpHGpioniHHHO Tepanmo ,ZpIKa30H b #03e 0,5 mt/kt 4 pa3a b cyTKH c 3 no 7 
fleHb nocjie nepeBHBKH. 

34>^eKT onpeflejMjra no TopMODKemno pocTa onyxojra Ha 7 a^hb nocne 
nepeBHBKH (TPO, BbipaaceHHoe b npoijeHTax) 

Pa3Mep onyxojra nepe3 7 flHefi nocjie nepeBHBKH npHBeaeH b Ta6jinqe 3. 



Ta6jiHiia 3 



Tpynna 


OGi>eM onyxojiH 


T% 


1 


105+/-12 




2 


25+/-5 


-75% 


3 


37+1-6 


-66% 


4 


35+7-7 


-67% ; 



IIpHBeAeHHBie aaHHBie CBHAeTenbCTByiOT, hto coBMecraoe npHMeHeHHe 
( ZJHKa3Bi h areHTa, CBH3biBaioiu;ero BHeKJieTOHHyio ffHK KpoBH, npHBO^HT k 
6ojiee BBipa>KeHHOMy npoTHBOonyxoJieBOMy 3(])(|>eKTy. 

npHMep 6. H3yneHHe khhcthkh flerpaflaijHH (|>paKijHH 

BBicoKOMOJieKyjiHpHOH 4>paKiiHH (pa3Mep 6ojiee 300 nap ocHOBaHHH) 

BHeKJieTOHHOH JHpSK KpOBH 60JIBHOH paKOM MOJIOHHOH HCejie3bI B npHCyTCTBHH 

6BiHBefi naHKpeaTHnecKOH ffHKashi, IIpoTeHHa3Bi K h 6biHbeft naHKpeaTHHecKOH 
^HKa3Bi, JInna3Bi h 6biHbeH namcpeaTHHecKOH /JHKaabi h BHeKJieTOHHOH 
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ae30KCHpH6oH>aciea3Li Serratia Mercerises, o6jiaflaiomeH pH6oHyiaiea3HOH 

aKTHBHOCTBK) H aBJUnOIIjeHCH KaK pa3pyinaK)mHM, TaK H MOflH4)HUHpyiOmHM 

areHTOM, 

B o6pa3UBi njia3MBi 6ojibhoh flo6aBJMJiH 4>epMeHT h HHKy6npoBajiH 
45 MHHyr npH 37°C. Hepe3 45 MHHyT peaKi^no npeicpamajiH h ocymecTBiwjiH 
BBi^ejieHHe h ajieicrpo^opeTBraecKoe ^paK^OHHpOBairae c aeHCHTOMeTpHeH 
BHeioieTOHHOH flHK KpoBH. Pe3yjiBTaTBi npeACTasjieHLi b Ta6jwme 4. 

Ta6jraaa 4 



Cnoco6 o6pa6oTKH 


% aerpaflaijHH 

BBICOKOMOJieKyJMpHOH 

4>paKi^HH 


Heo6pa6oTaHHBiH KompojiB 


0 


IIpOTeHHa3a K ( 0,1 mkt/mji ) 


0 


IlaHKpeaTHHecKaH jnma3a (0,1 mkt/mji ) 


0 


Ebihbh naHKpeaTHHecKan flHKa3a 
(1 Kuntz Units /ml) 


25 


Ebihbh naHKpeaTHHecKaa ^HKa3a 
(1 Kuntz Units \ml)+ 
E[poTeHHa3aK (0,1 mkt\mji) 


35 


Bbihbh naHKpeaTHHecKaH ,ZJHKa3a 
(1 Kuntz Units /ml)+ 
ITaHKpeaTHHecKaa JiHna3a (0,lMKr/MJi ) 


40 


BHeKJieTOHHaa fle30KCHpH6oHyioiea3Bi 
Serratia Mercenses 
(l Kuntz Units /ml) 


45 



IIpHBefleHHBie ^aHHBie CBH^eTejiBCTByiOT, hto coBMecTHoe npHMeHeime 
JJJ3Ka3hi h areHTa, MOflH^HUHpyiomero CBH3B BHeKJieTOHHofi fftJK KpoBH c 
6ejiKaMH, HHiraAaMH h pii6oHyKJieHHOBBiMH KHCJioTaMH, npHBO^HT k 6onee 
34>(|)eKTHBHOH flerpaflaixHH BBicoKOMOJieKyjMpHOH ( 6ojiee 300 nap ocHOBaHHfi) 

4>paKUHH BHeKJieTOHHOH JJJlJK KpOBH. 
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IIpHMep 7. PhyneHne bjiimhhh pa3JiHHHBix cnoco6oB pa3pymeHHfl 
BH6KJI6TOHHOM JJJrBC Ha ee naToreHHwe cbohctbs. 

Mbiiiih C57B1 nonyHHJiH npHBHBKy bbi c o k om eTacTaT h h e c ko ro mjih 
HH3KOMeTacTaTifHecKoro nrraMMa onyxoJiH LLC. Ha 9 AeHB nocjie nepeBHBKH 
>khbothbix ycBinjiajm h coSnpajiH cyMMapHyio njia3My kpobh MBiineH. 
CyMMapHaH fypaKujdx BHeicneTOHHOH ffJtiK KpoBH nocjie BBmeJieHHfl xpaHHJiacB 
npH -20°C b <i>oc(J)aTHOM 6y<|>epe. 

B 3KcnepHMeHTe ynacTBOBaJio 7 rpynn MBinien, npHBHTBix 

HH3KOMeTaCTaTHHeCKHM HITaMMOM LLC. 

1 rpynna - 6 MBimen c iiphbhtbim HH3koMeTacTaTHHecKHM 
nrraMMOM LLC. 

2 rpynna — 6 MBimeii c npHBHTBiM HH3KOMexacTaTHHecKHM mTaMMOM LLC 
+ BHyrpHBCHHoe AByKparaoe (Ha ce^BMOH h bocbmoh AeHB nocjie nepeBHBKH) 
BBe^eHHe cyMMapHOH <j>paicmiH BHeicneTOHHOH AHK MBiniefi c iiphbhtbim 
BBicoKOMeTacTaTHHecKHM nrraMMOM (0,05 mkt JSJrSK nepeA BBeAeHHeM 
paCTBOp^LJIHCB B 500 MKJI CBeECeH renapHHH3HpoBaHHoii KpOBH). 

3 rpynna - 6 MBiniefi c npHBHTBiM HH3KOMeTacTaTHHecKHM uiTaMMOM LLC 
+ BHyTpHBeHHoe ^ByKpaTHoe (Ha ccabmoh h bocbmoh AeHB nocjie nepeBHBKH) 
BBefleime cyMMapHOH i^paKUHM JSJrtK MBiniefi c npHBHTBiM 
BBicoKOMeT^CTaraHecKHM niTaMMOM (0,05 MKT flHK nepeA BBeAeHHeM 
pacTBopnnH b 500 mkji. CBeaceft njia3MBi). IlepeA BBeAeHHeM o6pa3eij flHK 
noABeprajin <|>OTOXHMHHecKOH Ae3HH<i>eKijHH (Ao6aBJieHHe 1 mkM MerajieHOBoro 
CHHero c nocjieAyiomHM o6jiyneHHeM KpacHBiM cbctom b TeneHHe 10 MHHyT 
(-60 000 JIi6kc). 

4 rpynna - 6 Mbiniefi c npHBHTBiM HH3KOMeTacTaTH*iecKHM uiTaMMOM LLC 
+ BHyTpHBeHHoe AByKparaoe (Ha ccabmoh h bocbmoh AeHB nocjie nepeBHBKH) 
BBeAemie cyMMapHOH <|>paKiiHH AHK MBiuiefi c npHBHTBiM 
BBicoKOMeTacTaTHHecKHM niTaMMOM (0,05 MKr AHK nepeA BBeAeHHeM 



pacTBopnjiH B 500 mkji cBe>Kefi njia3MBi). riepeA BBeAeHHeM o6pa3eij #HK 

CMeiHHBaJIH C 10 MKT ITIApOJIHTHHeCKHX aHTH-^HK aHTHTejI. 
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5 rpynna — 6 MBiuieii c npHBHTBiM HH3KOMeTacTaTHHecKHM uiraMMOM LLC 
+ BHyTpHBeHHoe ^ByKparaoe (Ha ce^BMOH h bocbmoh a^hb nocjie nepeBHBKH) 
BBeAeHHe cyMMapHOH <J>paKixHH HflK MBiinefi c npHBHTBiM 
BBicoKOMeTacTaTHMecKHM uiTaMMOM (0,05 MKr AHK nepeja BBejaeHHeM 
pacTBopjuiH b 500 mkji cBeaceH renapHHH3HpOBaHHOH KpOBH). riepeA BBe/xeHHeM b 
o6pa3ei5 floSaBJMJiH 1 mkt (^pameHTa A pacraTejiBHoro TOKCHHa Pnn;HHa h 
HHKy6HpoBajiH 1 nac npn 37°C. Phijhh xbjul&tcsi npe^cTasHTejieM ceMeiicTBa RIP 
(6ejiKH HHaKTHBHpyiomHe phSocombi) tokchhob, nrapoKO HcnojiB3yeMBix ajia 

C03flamM HMMyHOTOKCHHOB . KpOMe CnOCo6HOCTH HHaKTHBHpOBaTB pH6oCOMBI 

3th GejiKH o6jiaflaioT cnoco6HOCTBio flea#eHHjiHpoBaTB h rH#pojiH30BaTB ,HHK- 
JJjix peajni3aipffl TOKCHHecKoro a^^eicra KaTajiHTHHecKaa e^Hmma A tokchhob 
RIP II Tmia Aojraoia 6bitb ^ocTaBJieHa b KJieTKy cy6i>eflHHHijeH B. B orcyTCTBHe 
cy6BewraraxBi B ijenB A He TOKCHHHa, o^HaKO nojmHyioieoTHfl- 
a^eHHHrjiHK03HAa3Haa aKTHBHO ctb ijenn A MOHcer 6htb HcnojiB30BaHa rjw 
pa3pynieHHH ffHK, ^pKynnpyionjeH b nna3Me. 

6 rpynna - 6 MBiinen c iiphbhtbim HH3KOMeTacTaTHHecKHM niTaMMOM LLC 
+ BHyrpHBeHHoe flByKparaoe (Ha ce^BMofi h bocbmoh #eHB nocjie nepeBHBKH) 
BBe^eHHe cyMMapHOH <|>paKijHH MBiinefi c npHBHTBiM 
BBicoKOMeTacTaraHecKHM uiTaMMOM (0,05 mkt ^HK nepeA BBe^eHHeM 
pacTBopjura b 500 mkji CBeaceft renapHHH3Hp OBaHHoii KpOBH. JJ£{K. OSpa3eu 
ffkfK nepea BBe^eHHeM noflBeprajiacB (J) epMeHTaTHBHOMy MeTHJinpoBaHHio 
(LMuiznieks et.al.,FEBS Letters, 1994,v.344,pp.25 1-254). 

7 rpynna - 6 MBnnefi MBiniefi c npHBHTBiM HH3KOMeTacTaTHHecKHM 
niTaMMOM LLC + BHyTpHBeHHoe flByKparaoe (Ha cefrBMOH h bocbmoh a^hb 
nocjie nepeBHBKH) BBe^eHHe cyMMapH oh <|>paKixHH BHeiaieTOHHOH AHK MBimeii, 

npHBHTBIX HH3KOMeTaCTaTHHeCKHM niTaMMOM LLC. 

8 rpynna - 6 MBiinen MBiineii c npHBHTBiM HH3KOMeTacTaTHHecKHM 
niTaMMOM LLC+ BHyTpHBeHHoe AByKparaoe (Ha ce^BMOH h bocbmoh a^hb nocjie 
nepeBHBKH) BBeflemie cyMMapHOH <j)paicijHH ffHK ' MBnnefi c npHBHTBiM 
BBicoKOMeTacTaTHnecKHM niTaMMOM (0,05 mkt ffHK nepe# BBe^eHHeM 



2C 

pacTBopnjiH b 500 mkji cBOKefi renapHHH3HpOBaHHOH KpOBH. 06pa3eu flHK 
nepeA BBeaeHHeM HHKy6HpOBajiH b npHcyrcTBHH 200 ht/mji AopHa3bi -ajn>4>a 30 
MHHyT npH 37°C 

OueHHBaJIH KOJI HH6CTBO MeTaCT&THHCCKHX y3JIOB B JierKHX Ha 15 fleHb 

nocjie nepeBHBKH. 

Pe3yjiBTaTbi 3KcnepHMeHTa npHBe^eHBi b Ta6jiHue 5. 

Ta6jiima 5 



Tpynna 


Ncp. 


1 


12,0 


2 


22,5 


3 


14,1 


4 


15,5 


5 


15,1 


6 


12,3 


7 


13,3 


8 


13,5 



TaKHM o6pa30M, BHeKjieTOHHaa AHK KpoBH MBiinefi c 
BBICOK03J10KaHeCTBeHHLIM IIITaMMOM onyxonH ycHJiHBaeT MeTacTa3HpoBaHHe 
MeHee 3JioicaHecTBeHHOH onyxojra. Pa3pyineHHe, cB£3biBaHHe h MOflH<])HKaiiH5! 
BHeKJieTOHHOH ffHK KpOBH npeiraTCTByiOT 3TOMy cornacHO 3aaBjraeMOMy 
cnoco6y. 
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OopMyjia H306pCT6HHH 

1 . Cnoco6 JieneHHH OHKOJiorHHecKHX 3a6ojieBaHHH, OTJiiinaioiuHHCH 
t e m , hto b CHCTCMHyio ixHpKyji$miiio bbozwt areHT, pa3pyuiaioiuHH 

BHeKJieTOHHyK) flHK KpOBH. 

2. Cnoco6 no n. 1, ouiHHaiomHHCH TeM, hto areHT, 
pa3pyuiaiomHH BHeioieTOHHyio JJHK KpOBH, bboaht b #03ax, oGecnennBaiomHX 
H3MeHeHHe 3Jieicipo^opeTHHecKoro npo<|>HJifl bhckjictohhoh #HK KpoBH, 
BBiHBJMeMoe nyjiLC-rejib3JieKipo$ope30M 

3. Cnoco6 no n.l, o t ji h h a k> m h ft c a TeM, hto areirr, pa3pyniaiomHH 
BHeioieTOHHyio JJJrtK KpoBH, bboaat b fl03ax h peaaaMax, o6ecneHHBaK>mnx 

ypOBeHB /tHK-rH^pOJIHTOTeCKOH aKTHBHO CTH IUia3MBI KpOBH, H3MepHeMLIH B 

ima3Me KpOBH h npeBBimaK>npm 150 epjmmi Kymja Ha jrarp iuia3MBi, Ha 
npoTiDKeHHH cyMMapHO 6ojiee 12 nacoB b cyTKH. 

4. Cnoco6 no n.3, otjihh aio mniicH TeM, hto jieneHHe 
ocymecTBJMioT HenpepBiBHO He MeHee 2 cyTOK 

5. Cnoco6 no n.l, ouiHHaiomHHca TeM, hto b KanecTBe areHTa, 
pa3pyniaiomero BHeioieTOHHyio JJJdK KpOBH, HcnouB3yiOT 4>epMeHT l HEDKa3y. 

6. Cnoco6 no n.5, oTJiHHaiomHHca TeM, hto HcnojiB3yioT 6bihbk> 
naHKpeaTHHecKyio JQ[HKa3y, KOTopyio bboaht napaHTepajiBHO b ,ao3ax ot 50 000 
e^HHHi^ KyHita ro 250 000 000 eflHHHn; KyHiia b cyTKH e^eflHeBHO Ha 
npoTH^ceHHH 5-360 flHefi. 

7. Cnoco6 no n.5, ouiHHaiomHHca TeM, hto HcnojiB3yK>T 
peKOM6HHaHTHyio HejioBenecKyio ,ZJHKa3y . 

8. Cnoco6 no' n.7, OTjinnaiomHHCJi TeM, hto HcnoJiB3yioT 
peKOM6HHaHTHyio nejiOBenecKyio ,IJHKa3y I (AopHa3y-ajiB^a), KOTopyio bbo#at 
napaHTepajiBHO b A03ax 0,15-500 mt/kt MaccBi Tena b cyTKH eaceAHeBHO Ha 
npOTH^ceHHH 5-360 Anefi. 

9. Cnoco6 non^.l, OTJiHHaiomHHC^ TeM, hto jieneHHe npoBOAHT 

nO»H3HeHHO. 
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10. Cnoco6 no n.l, OTJiHHaiomHHCH TeM, hto aonoJiHHTejibHO b 

CHCTeMHyiO UHpKyJWUHK) BBOflflT areHT, CBH3BIBaK>mHH BHeiCieTOHHyK) ZIHK 
KpOBH. 

1 1 . Cnoco5 non. 10, OTHHHaiomHHCH TeM, hto b KanecTBe areHTa, 
cB«3BiBaK>mero BHeKJieTOHHyio JOtfrtK KpoBH, Hcnora>3yK>T aHTH-,Z3JIK aHTHTena. 

11. Cnoco6 no n. 1, OTJiHHaiomHHca TeM, hto flonojimrrejiBHO b 

CHCTeMHyiO UHpKyJIimHIO BBOflHT MOflH^imupjTOmHH areHT, H3MeHiIK)mHH 
XHMHHeCKHH COCTaB H/HJIH KOH^OpMai^HK) H/HJIH IIOJIHMepHOCTB H/HJIH 

accoi^iaipno c 6ejncaMH h/hjih jinnnAaMH h/hjih pH6 OHyKJieHHOBHMH KHCJioTaMH 

BHeKJieTOHHOH flHK KpOBH. 

12. Cnoco6 no n. 11, oTJiHnaiomHHca TeM, hto b KanecTBe 
MO^H^HitHpyiOEDiero areHTa Hcnojn>3yK>T ^epMenr pn6oHyKnea3y. 

13. Cnoco6 n. 12, otjihh aiomnfi TeM, hto b KanecTBe areHTOB, 
pa3pymaiontHX h MOAH^Hipipyionpix BHeKJieTOHHyio .HjHK iqpoBH, HcnojiKsyioT 
BHeKJieTOHHyio Hyioiea3y 6aKTepHH Serratia Mercenses. 
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PecJiepaT 

H3o6peTeHHe othochtch k MeflHijHHe h BeTepHHapnn h mohcct 6bitb 
Hcnoni>30BaHO ajih JieneHHH npeHMymecTBeHHO cojihahbix onyxojiefi. 

3a#aHa - co3£aHHe BBicoK03<|><|>eKTHBHoro h MaJioTOKCHHHoro cnoco6a 
jieneHHH OHKOJioranecKHX 3a6ojieBaHHiL 

B CHCTeMHyio uHpicyjumnio bboaht areHT, pa3pyiuaiomHH BHeioieTOHHyio 
JXHK KpOBHj 3tot areHT M3KCT bboahtbch b A03ax, o6ecneHHBaiomHX H3MeHeHHe 
3Jieicrpo4)opeTHHecKoro npo^HJM bhckjictohhoh AHK KpoBH, bbmbjmcmoc 
nyjitc-rejiL3neKTpo$ope30M; 3tot areHTMoaceT bboahtbch b A03ax h pe>KHMax, 
o6ecneHHBaK)mHX ypOBera> ^HK-rH^pojraTHHecKOH aKTHBHOCTH ruia3MBi KpoBH, 
H3MepneMi>iH b mia3Me KpoBH h npeBBimaroirpiH 150 ejo;HHHij KyHua Ha JIHTp 
mia3MM, Ha npoT^ceHHH cyMMapHO Sojiee 12 nacoB b cyTKH; neneHHe MoaceT 
ocymecTBJMTBCH HenpeptiBHO He MeHee 2 cyroic; b KanecTBe areHTa, 
pa3pyniaiomero BHeioieTOHHyio flHK KpoBH, MoaceT 6bitb HcnonB30BaH ^epMeHT 
^HKa3Bi, b nacTHOCTH, 6bihbh naHKpeaTHHecKaa JJfrSKa3a, KOTopyio bboaht 
nap3HTepajiBHO b A03ax ot 50 000 eAHHim Kym^a ao 250 00Q 000 cahhhij Kymta 
b cyTKH e»eAHeBHO Ha npoTJDKeHHH 5 - 360 AHeft, hjih peKOM6HHaHTHan 
HejiOBenecKan ,ZJHKa3a, npn 3tom MoaceT 6bitb ncnojiB30BaHa peKOM6HHaHTHan 
nejioBenecKaH ,ZJHKa3a I (AopHa3y-ajiB4>a), KOTopyio bboa*t nap3HTepajiBHO b 
A03ax 0,15-500 mt/kt MaccBi Tejia b cyTKH eaceAHeBHO Ha npOTH^EceHHH * 5-360 
AHefi; JieneHHe Mo^ceT npoBOAHTBca noacH3HeHHo; AonojiHHTejiBHO b CHCTeMHyio 

IJHpKyJUmHK) MOHCeT BBOAHTBCH areHT, CBH3BIBaK>mHH BHeKJieTOHHyiO AHK 

kpobh; b KanecTBe 3Toro areHTa MoryT 6bitb HcnojiB30BaHBi aHTH-,ZipK 
aHTHTejia; AonojiHHTejiBHO b CHCTeMHyio ijHpKyjraijHK) MO^eT bboahtbch 
MOAH^H^pyiomHH areHT, h3mch£ioihhh XHMHHecKHH cocTaB h/hjih 
KOH(J)opMai^Hio h/hjih nojiHMepHocTB h/hjih accouHaE(HK> c 6ejncaMH h/hjih 

JIHnHAaMH H/HJIH pH60HyKJieHHOBBIMH KHCJIOTaMH BHeKJieTOHHOH J#fK KpOBH; 

b KanecTBe MOAH^HijHpyiomero areHTa MoryT HcnojiB30BaTB (J)^pMeHT 
pH6oHyKJiea3y; KanecTBe sthx areHTOB MoaceT 6bitb HcnojiB30BaHa 
BHeKJieTOHHaa Hyiaiea3a SarcrepHH Serratia Mercerises. 



